Functional expression of a fusion-dimeric MoFe protein of nitrogenase in Azotobacter vinelandii.
The MoFe protein component of the complex metalloenzyme nitrogenase is an alpha2beta2 tetramer encoded by the nifD and the nifK genes. In nitrogen fixing organisms, the alpha and beta subunits are translated as separate polypeptides and then assembled into tetrameric MoFe protein complex that includes two types of metal centers, the P cluster and the FeMo cofactor. In Azotobacter vinelandii, the NifEN complex, the site for biosynthesis of the FeMo cofactor, is an alpha2beta2 tetramer that is structurally similar to the MoFe protein and encoded as two separate polypeptides by the nifE and the nifN genes. In Anabaena variabilis it was shown that a NifE-N fusion protein encoded by translationally fused nifE and nifN genes can support biological nitrogen fixation. The structural similarity between the MoFe protein and the NifEN complex prompted us to test whether the MoFe protein could also be functional when synthesized as a single protein encoded by nifD-K translational fusion. Here we report that the NifD-K fusion protein encoded by nifD-K translational fusion in A. vinelandii is a large protein (as determined by Western blot analysis) and is capable of supporting biological nitrogen fixation. These results imply that the MoFe protein is flexible in that it can accommodate major structural changes and remain functional.